For the halide dimers they found that the Kahn procedure (based on a To each set a single set of 3d type polarization functions was added whose exponents were crudely optimized for the equilibrium geometry of the corresponding dimer ion using the non-relativistic EPs to replace the core electrons. Thus, for Kr and Xe the same d functions were used for both the EP and AREP molecular calculations.
Calculations and Results
In Figures 1 through 3 are plotted dissociation curves for the ground states of the neutral dimers and positive dimer ions of Ar, Kr, and Xe. These curves were obtained using the POL CI procedure (for the neutral dimer this corresponds to an SCF calculation) as described by 11 Wadt.
For Kr and Xe the calculations were performed using the AREPs as well as the non-relativistic EPs. The Appendix contains the valence energies for the solid curves given in Figures 1-3 Table II for comparison.
Spin-orbit Coupling
Though, as seen in Figures 2 and 3 , the relativistic contraction of the electron distribution has only a slight effect on the neutral or ion 6 v dissociation curves, the spin-orbit effects for the ion are substantial.
The spin-orbit splitting for the Xe Sp shell is more than one eV. Using h REP So In this procedure SO parameters are obtained empirically from the atomic ion and then added to the diagonal matrix of molecular ion energies·, which is subsequently rediagonalized for the various internuclear separations in question. In Figure 6 are plotted Wadt's AE curves (including the semi-empirical SO correction) 11 for the I(l/2) , These two curves are superimposable to within .0005 au indicating that the atoms-in-molecules approach is an excellent approximation for the molecules in question. Spectroscopic data for these two calculations are listed in Table III ;.ii
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Another possible source of error relates particularly to the use of pseudopotentials such as those developed by Das 4 which contain core projection operators explicitly. The purpose of these operators in the original Phillips-Kleinman formalism 5 is to prevent the core orbitals from being occupied by raising their energies up to the valence level.
In subsequent calculations this could lead to wavefunctions for excited states or molecular bonds with considerable "core" character and could therefore lead to problems with basis sets. Although the formalism developed by Bonifacic and Huzinaga 3 is not explicitly derived from the Phillips-Kleinman procedure, the core projection operators are employed in a roughly similar manner. Most Phillips-Kleinman type effective potential schemes avoid this problem when the radial projector 5 is replaced by a local operator.
In conclusion it has been demonstrated that effective potentials generated in the manner described by Christiansen et a1. 
